The concentration of uncoupling protein correlates with Mg2+ activated mitochondrial binding of GDP.
Rats were housed at 4 degrees C for periods of up to 26 days. As little as 2 h of cold exposure caused an increase in the binding of [3H]GDP to mitochondria from brown adipose tissue. Incubation of mitochondria in vitro with 10 mM Mg2+ caused a marked increase in the subsequent binding of GDP to mitochondria from rats housed at 28 degrees C and a smaller increase in that from rats exposed to 4 degrees C for 2 h. Chronic exposure to cold led to an even greater increase in the amount of GDP bound to mitochondria incubated with Mg2+. The time course for the increase in the concentration of uncoupling protein was compared with that for GDP binding to mitochondria with and without Mg2+ treatment. The concentration of uncoupling protein appears to be correlated with the GDP-binding values for mitochondria treated with Mg2+ (r = 0.70) but not with the GDP binding to untreated mitochondria (r = 0.36). Therefore, the binding of GDP to untreated mitochondria may represent thermogenic activity at the time of death, whereas that after treatment with Mg2+ may more closely reflect total thermogenic capacity of the mitochondrion.